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(54) MICROSCOPE EQUIPPED WITH AUTOMATIC FOCUSING DEVICE 

(57)Abstract 

PURPOSE: To perform automatic focusing in a short 
time. 

CONSTITUTION: A stage 72 is driven in the direction of 
an optical path through a stage driving part 72 until a 
CPU detects a focusing position based on the image 
pickup data of an image pickup element for focusing. The 
reference position 1 44 of the stage 73 is set slightly 
below the logical focus position of an objective 1 40. 
Position sensors 1 45 and 1 46, and 1 47 are installed at 
the upper-limit position 141 and lower-limit position 142 
of the movement range of the stage 73 r and the 
reference position 144. The stage 73 is moved to the 
reference position 144 at the time of focusing and 
moved up at every interval of 100„rn, it is decided 
whether the image pickup data is focusing position or 
not, and the stage 73 is stopped at the focusing position. 
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BB&l-J^-tXx-i^-tTB;*-^ ^iiIt?Xf 
-$>£f?±£li-5.fc5lrLfc, gB&j&&S£B;lfcB 

Zit&&m&W&Wi*&k. e,3r5£BRia 
IctmaBHfc^fltiBSlS KXx-S? £3B * #5 * 

mt. ^fis-citrEx-f— i?^±$#-5xx-i>(? 10 
it^at sfitxfc c t s^at-r-s §b&£SB£ ma 

fcB«». 
[0001] 

[j£3l±©«ffl#g] *56WI*, gRB£aB£B£fe 
[0002] 

[«*©&«] ttSSttft^&rrSittft&ga^LT 

B£r« = e:l=J:yadft#*fT& 1/>X 20 

5feSSA^&6m®l=lHlltTXT-*ltai*-&T^<l5E* 

3E<bir«fe y ER$aS LTrnd^-a-^fr*?^^*^ 

[ooo3] *6i=, »«B?-£ffli*fc:fr5t©H«tt© 
HSKIi. a*t)&Rtt«|»ff|=J:y*fttiSLfcft» ft 

^<T*5«^lcli, BttaattVBBBtfBltfeiMtR 
U>XtaL?B*'*-«::&l::J:VRAa*ttT>k3 J: 
RA#tfCI=fe9?tia>RBftRCJ:yR*4tfc?T 

[0 0 0 4] 

[*M*«»»LJ:5t-r*BSii] X. a«ft(Da»*jS 40 
SSS«ffd«^, RaB?-C*b*ife$SfcS-3liTX 
*-i>*±TB**T, *ftttC«ttaLrfl(±«*« 
*3l=tt-9Tl***«* ft*©gBT-l*. ffRttRCfct 

HSf -sfctt. fcattBi=x^-9*B***-«>i::Bn 

r>ri*^-/<-5>$ec-r©-c?. Mutatta-catt 
**#*cti=fty % RRH-t*jEaic&&ttRi=x?- 

[0005] *5IWtt. COJ^ftRRAtRft. SB 50 



&iM?±-c? # 5 1= tfc aRBABR£Ra.*:HaR 

[0 0 0 6] 

[sa$«*-rsfc«>©^a] *£Hi=j:«gaaAB 

B*.feR»ai=fciAT* **fcu>xc:2ff ssrw>S£ 
aaa* wmijfoiz%¥-riitzikm&&mQ.mb ur 

BELTER* S^Sts BARRRt:X7-9t*B 

&RBRR«i::aRfta*ftttR*Afc:;i?--9£»R 
BRttR-CX^-iJ**jt***X?- 

[0007] 

L/>X©3RMfc£attR;frfi>|::XT-S?$a 
[0 0 0 8] 

[RRfl] »THBI::B~S#*RRa>RR|::oi\TRn 

■cay. i itmx.t£jsn?> : ?uyo)in£ft^ 21*3 
3 ii*3g 1 ©feat^x-f «=a'*-r 

Sfc«>©8S&tfc© N D 7 -f ;U$ — *\ CMS N D 7 4 )\,$ 

—3.-? k 4i*aa#y, Bitnatty. eii^s* 
i=aatti=»A**ta*aa©a.=?»h6a. 6 b, e 

9|cSSl#ltb*tfcJL^^ K8 a, 8 b, 8 
cfrt>J£S*M$JU>X. 10, 1 1 l*!&glz(BCX3feffi 

£RRR£fei»xaaacaya*.«fefti::%R+i= 

*3R. 1 3 i*^aaBffl*»tt"i=a«!»i=aA**ias 
aa©i-9H3a, 13 b, 1 3 c^&js.srkl' 

>X> 1 4l*¥HB»©fc«>l::*§«U>X, 

©*»*Baaxy? h$*LTR&RR*R?i sr= 
-ao)Ma-eaa«»irr«e-Ax^y95>. 1 6i* 

8 © 7 -f ;UAj5l=-t L rte©aa U >X£tf LT tf > h 

^tbaaaa^i 9i=aa«5MH-r«e-^x^y v 
[0009] *i=h 2 i=i*h 1 ©jt^ssfrr «aaft 

(OSBi'XfAlD^a? ^BtfsSSft'Cl**. 2 1tttf 

>f-&ai/BR«iii : y-i 9©a»&tf*©Hj;*)a^£fflji 
-r«aaaaaaBB. 2 2 i*3?aa»©ssi= v-v 

1 7$iaLffc*^7l 8©7-f^A^±lf£ff)S3 
2 3l*ajfcB*1 5A^P,©al*|c«t:^J^f-f u 
f KSI^^ff^aaitlHlK. 2 4ligKU>Xl 3©fg 
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0, i i 0*K£ft£5%llttarai«. 2 6 lift* u 
>X8£«yft;LS«jftei!lS?, 2 7I4Xt-5?7$± 
TBtfLfcSfcSffiBlSlk 2 8l*3>7 : i'-9— U^X6 
a>WB*.£fTft5«J»BB». 2 9l469attU 5&im 
5«y 4<Dfc»«)S5eiEl!iai. 3 0l*ND:?.</l.$-3 
<D3fttt&£l7&?<Z)&e!m.. 3 1 liifcSh (DBifc* 
frfc?ifc£gST*&S. C^-C&SBS2 47bS3 0l* 
BB*(=Wft«ffl. H»tt««*ttUJ.Lft**5l=fllJ«* 
JlTI^S. 3 2I*CPU. 3 3l*-7-<^Oavei— ^ 10 

*frfcatt*uia*MftB. 3 4 i*¥ g8£i=!&gfc:7 

gfl^SP, SSttJtt&l/i/XT 1 -*, 7^;Uf- 

*. aBs*ffl-r— ss£Eir*-sBi§sfe> 
cr/<*?-y— i=*y/<**r* ?d*vcit«. 3 6i* 

StfcUVX-r-S-fes/ Mrj&Bftftftsx-r^tl 

[00 1 o] C©*3fcB«*frfcB*tBI=BLT; * 
l=*0>»f*£BiparS. 5fe^mSA<fiA*^«t, CP 20 
U32I*»«5U> XtflftBBSS 2 6 & ft B*|=ft A £ 

*yttttBU>Xfcoi*T®tt*ai|taB (Haft) $ 
IBSSB3 5**&B*U1U w^C(Dx— $A*&aiEfc3 
^f >t-l/>X6 $35 La >x Vi*— U>X«]&K 
1SSJ2 8£frLT3 Vx>-*-U>X6CD«&;L£fT'S: 

i\ BBKHnttye, «mKV4o>9jEftttus«M 

BLttyB«UB«*lTttygOKg£fT&9. * 

e.i=c p u 3 2 Lfc»«j uvx^-^ 

itS 1 rojtfi, ND7^7U*-3(0«^-fr$aSL, it 30 
SSS3 1, ND7<^*-«fe®»ai3 0$^LTBr 
B0«BBttPI«*l::B£-fi. BB$iSA 

fc. *t&u>X, S^u^X^$«gixfc«^i=%, c 
4i&(D«ft1S9i<CPU3 2l=.A***t» S«I=S»K 

(ASAfitS) 36«Ett»3 5|zSB1E**i.Tj39, SSIS 

AfcBBKBBVBBBKfct 7 * n,A0)7-* tnsm. 
S3 5*v6R*a**isasaiaff«ffli93 3i=feox 
?ns*ih.r. a»gi^s*ai3 4icxa*$ff«oa.o 40 

fl>»tt®#*tCPU3 2l=A***l*t, CPU 3 213: 
a#*&SfU*fi*3iS«SI LBBBMB2 7 £ftLT 

■5. 

[00 11] El±6<**WO«t®-Cfc-5A<, *&*£ff 
fl>-S««l=o^rHfflta-i#BL<KW1''5. 03 
li*ftBI=*«Bft*0BBBft6O««LT&y\ 5 
IliCPU, 5 2f*/t?T-y — 5 3l=*yS»SBrRI= 50 



LtOROM, SBttajmK&tiWROMa&ftKtt 

ffl$*iS3t»B, 5 6iiftlSi$|§5 0O3>ha-^$ 

rt»*&(T*5tt»M»£fiS 7(Dfe«D©-r>*-7x 
-X. 5 8tt¥Safggfi5 9 0fci6©^>^-7i- 
X. 6 0 l/»!0U/<-*©"*-<<T©B»»i: 
C P U 5 1 t ©f-$ Xtf <I*l©gB L £frfc 5 I /O 
*- hT-fe*. 6 1 l*SB«^i^1*<Dfc<&0!)-?fe7c-<> 

;/-y— *ffiffl LfcSBB*. e 2 it***? e i 

©EB&tttgfit<I#Si3I!s]B. 6 3I*a/d£&S§-<?& 

6 4tta^x-f»>^ayg*s$#tjgft/<^ 

•C ; »!(j8U>Xlc|i-r*T-^CDAtll73li#, S-ffiSSJ 
^©«&B#$£-<>*-7x-X6 5£:frl,T I/O 
^-H6 0(CAttl*-r*. 

[00 12] 6 6l*»»U>X6 7$«gi^i,fc«)(»ffi 

as, e a itmmm t vx&BXKftft* e- 
Ax?y v*6 9©b»b-c. BfticftR*tfj;h.-e&* 

**tttt LT*©Btmi#* C P U 5 1 fcffl* L#«. 
7 0ttU^;U/<-7 1 $ EHEffiBS-ti-SttfeUi/Xgjft 
E»S»T?. S^I=U7|t;i//<-7 1 ©tfcgiPfcftg&lcJfA 
*^Tt^»ftlU>X^taL#-5. 7 21*7.^—^7 

SB. 7 4I*3>7 : >*>— U>X7 5£*M&u:/X©fgE$ 

loscxa^^sfflfesiiisp. 7 6ttnnt*y 770)8 
y g£ uw-r zmmmstu* i 8 ttSi»8 y 7 9 com y 
g*«»r*«»B«tt. 8oi*Bft©fc»i::teffi-fs 
nd7<m-iz v he 1 *«»jtraa*»ttSB 

S-f£«gyS»6?. 8 2l*ftB8 3£Bft*- ZtzlbO® 

3t@», 8 4i*g&£££i*afetei=ffift$ft&@aB 

[0 0 13] B4l*|itt/<*7l,6 4©-0(£;j*LTfc 

y, .8 6tt*ft/<**, 8 7iiS4«ju>x<D<g*auta 

JM (SPLAN, SPLAN AP0, DPLAN H) £A*-f SfctoWX-f 
2»f. 8 8littBU:/XattBB*ff» 8 9I*»«JU> 

Xoa8!)$*S. 9 0l*ftB£B3?£, ^E«fBft¥3ii 
g|-ffl«x.Sfctf>©X-< vf* 9 1 ttttftttBKtil&ft. 
&;KTl>SftB©BJM$«-f85jMB, 9 2, 9 3l*&* 

fiumv7 9, BP»y7 7s^»i=*yaa*«yg 

l=BB-f-5fc«)<DX-<*y^ 9 4l*Bifeffl©X-f vfs 
9 5 U>X6 7 ODBBBBX'f »f % 9 6 

U>X0)tt*ft*B« 9 7 l*«*Xx-^E»fl)fc«>© 
X-ft/f. 9 8l*U7f?;i,/<-fil|)X'f 9 9l*iMl 

[0 0 14] *3S««ttjy±<» < fc5fc«J«*ikTfcy. 

*toi=»*j u>x©'T-^-b«y h&ot-t^izBa-r-sa 

#|CO^T»Wf*. CCT?-0)i:UrU^/<-7 1 
<03tB±(-»^L'>XSPLAN 1 0 xAt«Jjft}ffA* 
^Tl^HftKOlxTBB-rtltf. Bft/<*7U8 6±l= 
fel^TX-f 978 7l=J:yB*1 Ox, a»)SPLAN 
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X 6 5 I /OtK- h 6 0 LTC P U 5 1 ICA* 
CPU51 f* L/#;U/<- 7 1 CD3fc&±<&2t& U 

>X<fcS£*N& u>X«&Mt&S& 7 o ic* y U 
<H4fi £ «ft 8 6 & <7Mt« £ Id J: 

y&fex-*-T— 0 0 (05) £ttfi£U RAM 
52lCfc1ISl*£o Cfl)Saf-^f-^U0 0lt 

rWttx-^-r-^H 0 0jWfr££*xSJ:5l::ftoT 
[0 0 15] fLTCPU51 tt^lC^x-^x-^ 
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s»tty7 9, isp«y iiom&&&%z*i&tf. 
5fe^«5«y7 9o«ygo>*i6*$ift^-r^o «»s 
yottyadi !i*5t(wct:y?iig**t^ e 



di = (FNo. («mt) / (#&U>X{§$xFSggfg^) ] xK1—(5 



t^«fc5f=^»^a^^ (b i ) 

£ (FK) *Sl3fett^S^L/>X6 7CDfS^lC<fcy* 

£fcKil*«^i::#-f£l£3s-e. Kl=i*kli0 

A-tattShfcttdi ttssnifo&y 

d 2 =NAX2X f x K 2 
d CCN Alt® 6 <Dt— ^UC* Lfr <fc d UVX 

co^ai;e»j^j:y*^^^pfii. fi*^fiHc@6o 

S8t?355o ^/=K2ttgglZ»-r^ifc^ K2 = 1 
fcP>l£©3frfr£*#bftf::tld2 l*©g<D1 OO%0>&y 
^Hffi^Tli^U^XOx-^-iz^h 

B#&ims&Ai$i*K2==o. stLxmnmiio 
«ygd2 ^a^f^a^^^r^^wfeuvx^s 

di = [2 8/ (1 0x 0, 
fc*y, H8lCLt@60f"^P>NA = O. 3, 
f=12#fib*U ff:K2 = 0. 8£-«ltf©a* 
b. 

d2 =0. 3x2x1 2x0. 8 = 5. 8 (ran) 
[0 0 17] Vi±<DmmtCP\JSlRlfm%.&5 5lZ 

cfcoT^*^. to»itea^«fcy«5iayMWJE» 
7 a &tf mp« y $<ii&pei&sj 7 e * it lt®&& y 7 
9&t;giPjRy7 7^BaiBsysdi , d 2 izss^tt 

D/A^-*HSfH£ygx7. 



^Scfcaicft^rfey. ft?x%m<mm&Tz&-oxt, 
^as^s^&^rta^y i*«i::<D*i=«fc ysstt 

[001 e] «i:Rn(ty 7 7(D^ysd 2 1**^1^ 
y>H3l£*t£ 0 

• • • •© 

SC08 0%lr?omS$*v^J:5f-3S:oTU§o ft. @ 
6 7 Of-^H* ROM 5 4 tClSHiftTl^, 

c:^su>x^splan 1 oxv&&tfmm& 
ais^^*v^#sygdi p d2 itpjiT 
(D&vizmntti&o meRxtmioT— fn 

o.=28 r FSS^fS$=0. 13 3/i^f)k £fc:K 
1 3 3 ) ) X 1 = 2 1 . 1 (ran) 

30 ®Q\m®m 1 9*tz\mnm) 77^9^ 
t^P7^0tfcy, 1 1 oi*d/a&&£. iii f 

1 1 2l*r>^ 1 1 3tt^E— $mW}®&. 1 1 41** 
1 1 5li4r^^LT*-^1 1 AlZ^ljmm^ 

*i*«y«». 1 1 6i*j&y8M8i 1 soD^gs^ic 
cfcy^ai-r^TK^vi/a^— ^-e*-5o u^^dics 

3 4mtlTZ>k. 



• D/A^-^ (FNo. (&SS) / (»ftU>Xg$xFSg^$) ] 



x K 1 x 7 . 5 
#*Rfi6l*0. 1 3ran/e»> ht?S:^o 
[0 0 18] 8 If? HCT^*;U*»**tfcT-*l*C 
PUS 1*6 l/O*-h6 0£ftl,TD/A&&g1 

1 1 ifwcfcyiiitg^^r^-^KDIslffil 1 3\z*iT 

1 1 4*e«nr*. ttoT«y«Mfti 1 5A<na 

*^f§^*^ ^a>ttS*<7Kx>va>~*l 1 6lrj;y 

L = LAxNDxASxOb xB i 



• • • »<3) 

^f-*-^— ^ttrv^l 1 2^LT7>?1 1 1 iz 
[0 0 19] ^iz^uvXx-^-b? h^lcggic^ 

Lra®3S^^*fz-r€)/ci6(Dii!i^«)i!i^^oor 

( i x) — g) 

• (CCt?l*4tt) (DND7-f ;U^— NDO, N D 2 , N 
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d 3 omswzj: y m&&ztzw.tz> <t a cil/cnd? 

^^-2-^ hi 2 0 (HggB357-34645"t) 
^121 {CcfcySl!**i**Al 2 2fr«ty 2 
5 iBMCMPSJi* 0 9i?l*NDo;&i;ND2A< 

*K*icSA**LT^y. bi oj:y3feaitND = i/ 
1 6*^iie,*ir^^o Asiiggn&y 7 70>ws;*j£ 

0. 82=0. 6 4tft^o B I 1*01 IIC^J^ITU 
L = 0 . 5X^X 2 ±l/ * 



*«fc?l::B I 1 0 0%<&5fc&£l tufct#<&#a 

*awaH^6#ji+**ftjtT?fey»*u>xspLAN 
1 ox££ipt unlet pti^s, lai*»»u>x 

SPUN 10X, 3fcSitND=1, 8J**JtAS«1, B 

i 1 0 0%<D*»leJ3ltS«SIBST?*y, *ns6tt 
•CI*LA=1 8 9 I x*s*turttm+*. 

[0 0 2 0] C<Dttffl-C«iBiBSL*ftleO. 5-1 I 
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- 0 . 7 0 7 X2 



( 1 X) 



L= 1 8 9 X 0. 0 4 xNDxObXBi 

= 0, 70TX2 

ND=0.707 / ( 189x0. 64x0bxBi) = 

So 

[0021] tZ^t\ ND7^;^-aZ7h1 20 20 

log a NO = -30 - log a 0b 
tfc&o aoTUB© N D 7 ;^-(D«^t$*«)-S 
feMcl*. 01 20-r-^fr6»*U>Xle"»aUT 
log a 0b £fc:01 1 <Dt~ ^Ufrfclog a Bi 

£#tf>T©5*J;y log a NDtffc&*l5 0 3ft* < UTZ(Dlo 
g a NDlZfcfcUTBl 3te**jfcTl**T"— 
***itND4<»6*t. C<D&S.tfcND 3 

Wll Ol:tt^TND7^M- 
tt£EIM8 0f=j:yfKFfc*i«. 01 O7bS0l 30 
30-r--^;W4i&»=KCTBt^HJ*4i*-7 f --* t UT 
RbM5 4|zEtt**U"Cl**. 

[0022] uCT?, Ml/>XS PLAN 10x, 
B I 2 0%4>ftB®**|Zfi % 0 1 1 1 2 cfc y lo 

g a Bi = — 9 f log a Ob=0t#y* ©3fr£> 
log a ND= -30 - 0 - (-9) = - 21 
JM»6*t, 01 3(Df-^UyND = l/32i:$ 

y. 01 O0f~ 7Mcjctitt« ndosi;nd3^' 

BlcffA««vK«SlE«n«d^ff64t«. lot, C 
PU5 1ttND7-f;^-W«UE»»8 0fZ«#$tt* 40 
LtND7^;^-ND0&i;ND3 |Z|f Ai* 

U». *^SHlcMt-Sica£*^ 
[0023] *< ur, »»i/>^f-*«b9 h&<o 

h*-r*»*ft»*b>Xlco^T±BHff^ 
fffrfrtv*. ?rh4*tfc»ftU>XOx-> 
l*B 5 4>ttfe7— 9 t— 1 0 0 t UT L"frl''<-tt 
at^l^RAM5 2|CfBffi^4x. RAM5 2lW7f'J 

-s3iz*y*mmmmzwv9Tv?i*ixvzo so 



= 5.84x10*3/ ( 0b xBi) ••••© 

ox. ©3^ic<fc&ND(oa^fitt2^ o#mmx$-K 
*tr*»**t«t. 

- log aBi •■-■© 

7 1 £SJ&jl£t. ^ou?K;u/{— ' &Btf& 
^^-^-r— ooic«fcy^ftiu>X<D 

«*&tfBHl3ft«^U CPU5 1 *ttir&<0*Q < >H 
^UXIiROM fcEtt Sflfc'T — JjUOt—Z 3r#l£l L 

raattizMfta^v-y— u>X7 s, «9ttV7 

9JktfBattU 7 7(D«yg f ND7<;^-a-yh 
8 1 ©B*-&*»eUT*B»»le«#*aj*ue»H 
££fT*5. ft. »ttU>X0)«ia^f£lfe4<. &8 
S (BI) XBOflft M^U>X6 7CDBMI*a)Bft 

[0024] ei±a><fc5icT-^-fe^ h&tf^oiiaB 

^^•J^K^-^a^A***,*^ C*ittXT~»7 
SOtmBlcfltiB^ftUtttt-CBB*? 6 1 

ieHSttic»ttr*y-fX/<4r->tg»«ja[frttiz» 

UTBjE**fcaMcfr*ML*. ffitCOitlEx-SA 
fri/XIfc RAM5 2(D«|f^f-^H0 

0 ic ct y a® a>8fg&T-$ t L T a a -r £ £ 3 ic N D 

7^>-a^h8 1 f BSftlj7 9, BPttM7 7 
HSfcfc-OflDBBft^-jr A r BI4S«|g^6 1 \z& 

ubi 4<ofti<f»6*i % ccot-^jmijEt— $ t ur 

ffiffl^ti^o ZZX* xUI*BB*^fl>ev KS. yW 
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1 5©«fc5tSt)*^s KMjE&SA' , B' liRAM 

ctr=«fcy, i/iftM-7 i i=8JSS;h.s*H&u>x© 

S*|::oivC©*§IE«a£JII*R AM 5 2IZiB1f*-a- 

* tfA* $tit> t #l:l*8fig«f-$ $ffijE«ftSlg 
L/C. Sf©^S*^±-B-Lfte.*i*„ 
[0 0 2 5] (DISJECT- $ A* !rVX©^ ND 

7-r/us-8i, fflsRy7 9, ein&y 7 7i*&*a 
LT&a©&#£ tf1- «fc 5 ic*S**ifcltr*©® 

[oo2 6i *i=aam^-e-i=-oiN-cift^i-§. 01 

y, 13 OI*7>^. 1 3 1 tt-9->^;u*-7i, K@KT? 

I*. 7>^1 3 0t;Jg*S*^-y->^7U*— 7UK0K1 3 
1$^L-CA/D^ftg6 3tZj:y5 1 2 t*<y h©lJgi 
mffi«^P»xi?f 7H1#I=^»**.. CPU5 1tA 
AStlfcgL RAM5 2(«J(cS<i**lS. C©t#. itr 
aUfcSy^ftRAMSSICSgStlTU-S ffl$tls> 
Xg&K&S 7 0 lc«k y fttti Sftfattfc 1/ >Xl::*f Jfc-f 

*) fciEsaK-fcyistirgs sx>ttJE%®.mm<frtzt> 

tiTfr*. ^<Ssm-^l*RAM5 2lcSm**iS«fc3t!ji: 

LTIS^SIffl^a-y/^ffiSili-L^C^Icfcyai 8 

R (5) = E ' ABS { f k (x) 
X = Bi 

1= * H» f a IZ*tLTff> *57=lff&Lfcffi||jlim$ff 
R (fi) ©&/JMa£-§-X.Sfi' (01 9 (b) # 
£B) A<C©J§-&©&ffig£fc5. fflU ABS [a] it 
a©f6S*fg£jjt*\ 801 9lCT^«T-***i.fcS»(0 
®Htt©5tT? <S = 0 & LfcR (O) T?St>**l§. fr< 

cti:«ty<7JEc*5^*. 

[0 0 2 9] 02OI*e^fflT3-y/<(O-|llfi«$* 
LTfcy. 1 3 51*^3 ®Kttl 3 6roSyi= 

®8ii>r&i::ES:*;h.T^-t\ ( a ) ©&gt?i*® i 3 7 

©T^»Sa*3lt^©^A<^qS>1 3 5a £a&LTii 

flMimcsu (b) <aai?i*©i 3 7©±#»$jis 

ftj£©*:6<*3 ?/<1 3 5(D^$iioTg|glR^-lza 
•T5J:5l=LTIt»ii|A^fT*<54t#. ■*MNftfffc*lt 

(c) ©*a<±{t)!i<gi 3 7©*i-fi)iciia-ti-u 

l~l*. f37/<13 5l4H2 0 (a) XI* (b) ©fcS 



*U -*-©>1iS:©$§£Xx-*?7 3 ©»»:!*<*» f>:K 
:Wcpu5i i=A*$*i5-<tt«fcy % CPU41 
7 2 tft itxf- $> 7 3 

[0 0 2 7 ] «dC-eg»SII=J:5^^#053fe^»li 
a*§JWL-Cj3<. 01 8|Cfct%T. 1 3 2tt*S4£U> 
10 X, 1 3 3li^fi!U>Xl 3 2<D|irfflT?@©ja«lcSg 
£*lfcHP 13 3a £=fTf -SgftS. 1 3 4li«®-ej5 
g*«1 3 3©g3P1 3 3aj5<01 8 (a) ©*0< 
SSAlCfe*^^ #«E^fcli«®3±{=«Q3&<e** 

*U £fcffi3ftffi1 33©ggCJ1 33aA<01 8 (b) © 
SP<fi§BIZfe*^ H ■&)1KICI*«®3±|ZS!Q' i< 

20 [0 0 2 8] fr< LTJgifeiKl 3 3©HP1 3 3 aH 
SAfr&B*fcl**©&|z8tli;*-t*fc±:£ % £SiB#©& 
QXtfQ' (*±<B— T?»»Lft^*«; #£&&©«« 
Qi T^SQl ' ^XI*-t©aiCt,L<l*Q2 frS>Q2 ' 

*fc*^©Jf^e>A^e>*v -tLr 
*©Jt£©tf>h©-fft*£».5;:£j6VT?#s. c©n 

SI=H-r-5S«{I^-li0 1 9 (a) lcfcHT=&* f a , 

30 f« i=j:y***t. zo)n , f B A^ffipsasa: 

- f B <x+ 5) } 

C©Hffig3T'tt (a) ©tlSI- 

1 2«©a^ss : E-Ki?a^-r*7^ h^-c^-K^ 

^©ffl*{i-^l*Alt3tS (f t-Dd) xHiSLjfcgft 

^ («>) icjt«5 L0 2 i ic^-ray i?**. fas. zona 

40 *^ttS&fO^**-r*fcl(), Si£lg^l^LT>S«)* 
3M*«*A6<l*J:ai=. »if-*f-^1 OOlz 
1 C P U 5 1 At*ai 8 3 © fc«>ffllB3tliK 8 2 Rlf 

ND7^;^-a_«/ h©a^ffiiiiai8 o$sm»-r*t 
WMCTUtHtte 1 i=a^«dstjts»mi= 

[0 0 3 0] cCT?raB83t^©eHi$iJffli©ISiMlco^ 

Tffimica'<fcH»;^-^5^^KTr-^A*IC-DlNr0 

2 2©7P-^A'-n^t%*p,icpu<iii^-r«„ m 

50 ft/<*;i/6 4lz«fcySt«jU>X©7 i -5rA<A***iS 
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t. *Wiis>X\zif;ctz3 U>X7 5, §8P 

»y77, mmm i )79, ND7-f;u^-8i*<ajiiz 
v&Rummz *i& t mmz^y i *fv*>^ Kx-* © 
Ws-Ty^wmiZixh,. xf-i?7 3tfi. 
^xx-vsisep 7 2 i=«t y stittfc tfv nag* y t 
*i=tt£*4tfc»»ttBi=saa-&L«>6*i*. zo&m 
ttsi*jaT<D«fcai=KS*4ts. a23izfet\T. 14 

OI*3i1$jU>X, 1 4 1 ltXf-57 3©±ffifig, 1 
4 2 l*Xf-? 7 3 ©TBBfig, 1 4 3 l*316§Wft tT> 

nag, i44i*»*ttgt?, e>hfigi 43«tyx 10 

7-f 1^X7 3 a&tf*/*— 2f^X7 3 b©g*Hf£ 
ItTSICftS. 1 45, 1 46, 147l*fig141, 
1 42, 1 4 4£&tiit&tz#)07*\-tt'-y— ©SUt 
fig-feV*--e&S„ 
[003 1] ftot. fig-fe>-9— 1 4 7l=J:yeffiA< 

fftc*5*if=i:$icffiiiigiS7 2*f?jh*-e-Wi. xf-v 

7 3l*S*?Lfig1 4 4|C<?±-&L«)C,^ */<-?7X 
7 3batfX7-f K77X7 3a(J)f*(D/<7y*l:<): 

yg?|g©e> Mag£#jt£x-T-v7 3 ©figii^-f 

S^figl 4 40±ftK:««c£l=&«. 20 
7 3AUil8fig1 4 1 £fc(*TI8fig1 4 2IC&*>** 
h&b. =&-b>-y— 1 4 5, 1 4 6tfCM8HiLTK 

sra 7 2 $ fttjh-e- l». ea*i^&i*©igi=tt»* l < 

i?7 3A<Smegl=EB#U»&*i-5tSB#l=, tf-A 
X^'J-y^l 6 (Sl&tfB2#&) A^iEBitv 
g«3!i*1 9^©#BA<«j£*;h.£ 0 

[0032] ^fca&uvXx—SMca-^Bgnjsy? 
7 &tms«t y 7 9 &&&&&&& 7 e Rtf 7 s i= j: y 
gg&tti)si=ag*tw *6i=3tii8 3rof=«><DiS3fe 30 

Sg8 2MND7^^-a-V>B1 ©f=tf>©«& 
KiSSPS 0#, gggl^e 1 1cStLTSB'SafegS^S 
*7lC$!H9^*li,„ E&fcgl^>X6 7£5telZ?-S 
«k?l^©KHiSi56 6A^*ti-5. ft. g|gU>X6 

7^5<giz-r*roi*. ggnt^e i±i=e«i**tf=aig 

«©#8?<il£g«lS*gfl;©#ffMig£g£*tt£fctt-l? 
fc y . g£ U >X<0»<Hffi A x I*. 
Ax=AZxNA=0. 5A/NA 
(fiL AZ = A/(2NA2 ). (&£SS) ) 

5<Stt*jg<DS^ICl*, tt«jU>X&fiS© 40 
NA$-««|:0. 0 4i:1-^li. 5 £&*£©£$■? 
I*NA=0. 008ifcy. A*t0. 5^-^*4:. Ax 
= 3 1. 2 5 (tfm) fcfc*. CCTMfcfflSih.Tl'^ii 
££*©£* ffloev ^142 8 //mT?fc.&fri=u 
C© 5 fSlt*Sl= J:*aK«lc« LT+tf&ggx-* 

[0 0 3 3] LTS»U>X6 7j5<5ftl=«»X& 
Broram*** ffil»ai;S«i<g^«tS!HlK6 2 > 50 



hp-;^-^tLrSS6*v-5. #El)SiJ6 6 f 68, 
7 4, 7 6, 7 8, 8 0, 8 2*<#*Jt£<!F*lfc#ffi|= 
ffBLfcCt$CPU5 1*<5tBLfc^ *3?/<g» 

sp 8 4 1= «k y mnmm? a v a a 5 *tss-©®#iiifig 

(0«a.tfS2O (a) ©fig) AfcWHtLto&Jtu C 
©& #©g£fg*6 1 <r>&©ggg?"r-* **C P U 5 

iB.vm&&5snmm&msii. h©aiEga 

tLTRAM5 2|C|Bg$*l$. *lc87- 3 y /< 8 5tf 
$-0>@#fl&g («*liB2 0 (b) ©fig) BlCg 
B-&L»5)^ S«l=LTC©i:#©«iE«ga*<RAM 
5 2l=E®$*vS. Cftl*. :WfcU>X£«ft;lf::iI£ 
&ntols>X\zttLTft%t>4xm>. 
[0 0 3 4] ^< LTttiEfiaA<RAM5 2l=A***l 
fcSL ggU>X6 7, 3tS8 3, ND7.f;^-a; 

■yhai, SP»y7 7, SS«y7 9RU:tf-Ax? 

l*gSJ©fig*fclig5£ttJ8 lc«g1* L* & 
*W ^3V/<8SI45fe&*t- (02 0 (c) ©fig) 

[0 0 3 5] Bl±©<fc : 5IC/\--;^^5'l7>Kx-^A* 
©v— 5r>X*t||fT*^-5Ci:l=«J:y. d©&fffc*>*i 
•5 S i*«^©fSl=# kftSismg©^-?-* tfAyV 

y*j t> > Kx-* t triBa*^fcffliE€g»i=«t y si® 

SBS*^T. «fcySl^S©iSii5^i&14-i6^|g|=!S: 

[0 0 3 6] *l=S»^^#©»ft$H2 4&t;B2 
5©7P-^-V-hlCtt-3-CS*«al/>XSPLAN 1 
0x©J§£|::oivc@l8-f-5. 3t^SHi3i^^1*©fc«> 
©^mw^ftKS*^?. gft/<*;U8 6©X-f-y 
^9 9iWtt. CPU 5 11*. *<DW£0>£i?1$ft& 
■CfeoTt. fctf-AXt/y^Swg&ttllfcRAMS 
2l=Eg*#-5t*l=. 3fe»«gS»«ptJ: y e— AX 

^•j»^^i 6 (@i#n) *sa-r-5cttj:yg«^ 
^ 6 1 tz^.&i>tmwf&t<tiz. *fc. ^-©^©§§ps 
y7 72Sii;«sey7 9©eya, ND7-f;u^-jLn 

7h8 1 ©W&ttJS, 8 3 ©iS3fe«ffii^^ RAN 

5 2l-iSg*^i5i:«l^ /W^^Oi/Kx— ^A* 
©RI=ft**if=J:5tliP«y7 7, gSJgy.7 9, N 
D7^ji-a=7 H8 i ai;3tS8 3l*&trg«^ 

6 1 ±©gg£6<g®i:ft.&«fc5lci&S**t*. 

[0 0 3 7] BP%, **toT-*T-:?/n ooics-^^ 

jtB*i=»A$#iT^i,s*feiui/Xi=tt-or, ggp»y 

7 7©»ygf4©a-l?K2 = 1 tUfci:#l=l§&*l* 

(ggi=«uxi oo%©) «yg, &sey7 9©» 
ysi*(Dst?K i = it Lfci#icg&tis mmm 

©) «yg, ND7<^-2r.; K8 iai;atai83 
I*®£*€>g£,4i&&gi3g 

L = 0. 707X2 

©tgao. 707S1 tr*.fc5'5:gl^ &*CPU5 

1 a^stffg 5 5 i=«k y sstjisti-c ^ffiidgii&ysit 
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[0 0 3 8] JJLh(DSSWS:*3*lfcac^CPU5 
1 iffilB'tSt. H#IWf L 3 5'/<8 5j&t? 1 3 5</<EB 

gp8 4t«fcy^-ois»finaa (020 (a) ) a\z® 

®|-B-Lft&*l, HRfl=A-r-i>7 3©ttgi<Slffl**l 
S. X^--v7 3jti<£i§M4g1 4 4«fcy±*|r&* ( >:# 

i±. stfSHagAKfcttagg^-sAtggg^ 6 1 * 

C = 2 I f (x) - f (x + 5 ) I 

X 

184 

C a = 2 I f(x) - f(x 
x=64 



&CPU5 1 ICAASifl, CPU5 1 ItCOSflif — 51 
S/<t/£?5$i/ Ft-* t URAM5 2|rEfi*ti 
T^4titiE«ai= < fcyjS»jl!lSLr f a ^ti^R 

AM5 2(ciBtt-rst*ic, 3>h7x bm&smt 

5. uCt3>h7X Hi©SIS:tt«9xlia2 6lc c fcy 
*<0 < k5(zlT'5:*3*i*. ggg?-6 1±©5 1 2fcf?h 
©■fe>-tf— £a, b, c, d, e <D 3ES?|C#I?\ f « 
hS©li#tLx$40fc$|rftS-r^tf % =1 
^h^X hci* 

(x=4n) 

[0 0 3 9] ffioTa8(l)3>h 7 XhCali 

+ 5)1, ( x = 4n) 



I f(64)- f (69) I + I f(68)- f(73) I 4- 



••••+ I f(184)- 
[0040] c:©«fc5i=LT3i«$*ifc3>h5XHi 

-i> 7 3 tfS^tig 1 4 4 <fc y T^I=fcS«'&l=l*, X 

x-i? 7 3 &x^-i>m®)® 7 2 i=«t y &mtiLW. 1 4 4 

i8£«i3I$;fu RAM5 2l=gBtl**iStft!za>h7 
X HIA<3ig**i«. ZZtztlrt-vX htt^L^im 
jyTT?fc*tldU Xf-v 734<100/i mf£lt±^^ 
16-a-U4S>€>4T.^ C<Di£<DXT— i>7 3 ©ttg*<J:|gtt 30 
gi 4 i T^^::*£BBLf=&m*&i&gA(::fcl7* 

Sftx-^At/HarfflS*^ R AM 5 2 |CfB1§$tl'i> <t 
*l:a>(-7^ hgA<gS*;tu C©Bftl*a > H5X 

t— i>7 3A<-tO±Kfifi1 4 1 I=g-f££i4g-fe>-tf- 
-1 4 5\z£V zti#1ktilZ*i&Zt\z£oT±&®itt 
I**>1tS*U *&l:;iitt/<*;U6 4±lcg r £&(0giSA< 

[004 1] a>K5X hg*<L£<,Miaia±l::fc*£. 

3 ?/<8 5*^3 ?/<BB& 8 4 lz«fc y§5- 40 

roa^ues (02 0 (b> ) Bic©i!i-e-L*>e,^, s 

#«fcgBl::i3lt<5a*ir'-*j&tggg*e 1 fr&CP 
US 1 |CA7J£*U CPU5 1(*C©S8f-$^ /< 
f K-T-^A*t UR AMS 2l=fBg$4l 

M5 2|ClHgS*lfcf a $S^fflUi:g|»S5 5lZ«fcy 

<2>ai=*LfcfflH3iS:SfT-3-CR («) <oft^ffi«#S. 

(fcffiSi) CO?fifflM<S' I=*r5#. X 

x-y7 3(D»»4$*SUrXf— vE»fi?7 21=* 

yxf- 5>7 3*»»-&l»*. ttivcmwwMWffl* 50 



f (189) I 

3?/<8 5£EBl*Lft-ClHagA, BlzfeltSgg-r 
-f fA , fe $iSS:u-C-t©ffiliSiSLl=J:SR (5) 
0>fi'MI£-5K.&<5' £#ft. <S' *<0|::fc%£TM§g 

mnommm&ztiz. <s- ^oizmztiz^v-^ 

gMtBS*t±EBfls*««t>»i*;h.. g^/<*7P6 4±l= 

[0 0 4 2] *>< Lrgft/<*;i/6 4±r=^*fciiif 
*»»«M«lKrt*h.fc«. SBfc££-e-cDBffc<og«i 

l=RAM5 2IZfBg*^fc-f-^|cS^r. s-^jg 

gg«u SB«ua^#mu©ttgizg»-e-L«)&*i«>. 

BP** B?7Slffl^a'5'/<8 5ttitKfJ. (02 0 (c) ) 
KgBl*Lft&;tu gKU>X6 7*t7c(D<g*t«Igjl 
&*U BP»y7 7, g»$y7 9, ND7-c;U5r-a 

F-a^*S8 3*<5c(0$9ffliaV«JgittSlcg$4i 
S. S&lctf-Ax:^* i 6;&tifcS&rtK8U*:hT 

Btt#5§7-f*. 

[0 0 4 3] ±B©»<» *S&fl|::j:*il& 

1) ^jS^Hi-^gl^A^BftS^fcCtlcfcy^g*© 

t £ y i§tt 5 x*<R6±$*iE.oms^raA^fi 
bs*u *fc^^^-e-©«ej!i^±-r-5. 

2) ggT-SrofcjESaAO^^.?^ Kir-Si 
LT R AMI=Eg$*vT^« C fcfc J; »J ji££-tHSaA< 

ti=j:ygfti±A^±-rs. 

3) §B^^^tt(OfSlz=&3fe^Sg3gl*eB»tC4xt 

4) gB^S^roeic^y. W**l?©3t¥W*frA« 
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5) aiMM**0fettl::. *H&U>X(B31lilWfc£fc 

s»$^jao^flts*^±-rs. 10 

[0044] 

[^wrossai ±&<dj:?ic. saints* atm^s 

f •&„ 

[a 1 ] ffim&©*^s©-ei£*T8Eii&!a-efc£. 20 

[02] 01 ©^«k^O)fcJ6<O^Wt«tS*9^v^T 
[03] *^Wlc«t4^ft^©-SIJ£W(D$!lffli^®$* 

[04] ®3 0)um&w\zt5ttz>mft,i*)\,<»-w£* 

fiE®0-pa65. 

[05] »*t-i St7-7;u«»rBS-Cft«. 
[06] Jtf&UVXirnV-xV-y— U>X<D*f^£iK-f 
0ST*fc$«, 

[07] 3fcS&<DFNo. («UHK) £^f0ST?fcS„ 30 

[08] «yW»<D^n»y^HT?fc*. 
[09] ND7^W-az»y h(D-W£*-f0T!fe 
*. 

[010] ND7^;u$-fl>jia^-&ir < fc53feSit^-r 

[011] pt»l=,k5itaitB i S^-TBg-efc*. 

[01 2] s*teui/xi-«j:53taitobss-r0a-cft 

'So 



[013] NDP-f^-|=«fc*Jtfttt;NDS^t0S 

[01 4] Sftx?±att**amE?-* t*-r?? 
[015] iM«7±a>aB«o»ttjEffft«*-r^?7 

[01 6] SftUVJtf-S-bf h»<DS!I»fl)7P-7 
[017] g®)^^-l±rofcft(D$iW[HlK(D^a^^0 
[018] B#ai=J:5«j£&1i-©Jg8£*-f«BB|-e 

[02 0] B»Sffl^3 y/<a>-SHft«*«.f^Bttffilc 

[02 1 ] MM?<Dtt**:*?-^:7T?fc£ 0 

[023] Xf-i?os$fei*^t0-efc§o 
[024] ewijaft-fro^a-y^-hflo-*^* 

[02 5] 02 4(0:7 n-^*-MC&&S*l&gl&ji 
[02 6] 3 > h 7X h 1 #(D&SS^f@^ 

fc£>o 

—„ 19— -M*?. 2 1-— 2 

2—-CPU* 3 61 ■•••MM?* 6 

2 — -'Uk&tfMM«aiaHB % 7 0----*Mfcu:/X 

ttttBtttt* 7 7 2--»Xf- 

2HUMk 73— Xf- 5? % i3 5'-i»Bfflfg 

V/^ 1 0 0--^iSsf-^f-^k 140—^ 
U>X. i4lv±RtML 1 4 2----TJ8teS. 1 
43 — e>httl, 144--S*ttl, 145, 1 
4 6, 1 4 7----{4M-b>-9— o 
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